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Executive Summary

The Southern Red Sea Coast of Egypt is an environmental treasure of global
importance. The coral reefs are among the most spectacular in the world. The beauty
of the coastline and the natural treasures of the desert and sea have spurred aboom in
tourism. Ironically, rapid development of tourist facilities now threatens the very
splendors tourists come to see. In order to better plan and manage development of the
area, to maintain biodiversity and economic growth, better information is needed.

This study looks at the demand and supply of information for the Southern Red Sea
Coast. The focusin on ecological data and information, though physical and socio-
economic data are also discussed. The study is based primarily on interviews with
stakeholders (data providers and data users) with an interest in the Red Sea.

The stakeholders put forward that there is a need for better information. Better data
are needed in nearly every category and specific data gaps are identified. Most notable
of these gaps s the consistent demand for more precise ecological information,
including data about the exact locations of species and natural communities. More
information is also needed about physical properties of the Red Sea, including actions
of currents and waves and the chemical and biochemical properties. Better
information is needed on the impacts of tourists away from their hotels, where they
travel in the desert and dive in the sea.

This better information would mean that, for example, developers would choose
better, more appropriate sites to develop and would more appropriately tailor their
plans to these redlities. For the government it would mean that more sustainable
protection and development would be provided, for example, from better quality
reports such as ElAs leading to higher levels of compliance.

The limited use and utility of data and information could be attributed to a
wide range of reasons. However, these reasons could be summarized as
follows:

Stakeholders do not know where the data are |ocated.
Data access policy or administrative hurdles block reasonable access.

The data are too scattered to be reasonable accessed by individual
projects. Thisis true of most existing biological data.

The required data have not been collected. Thisis the case for most
ecosystems data.

Stakeholders lack the expertise to understand and apply the data.
Stakeholders lack the technology to effectively interpret data and display
the results.

Stakeholders lack the resources to collect and use data or they do not
consider the data a high enough priority.
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Based on analysis of data demand, current status of data supply, and identification of
gaps this report recommends that the Egyptian Environmental Affairs Agency Nature
Protection Department take the leadership role to improve the status of ecological data
management and use. Thisinitiative is based on building a participatory program for a
common information base to assist different stakeholders to collect, process,
accumulate, exchange, and interpret the data in the context of development projects
and conservation initiatives. Of participants, as an example, National Authority for
Remote Sensing and Space Sciences or NARSS isidentified as aleader in making
better use of satellite imagery and GIS systems to interpret and represent the data on
maps. Other agencies are cited as important collaborators to build and use ecological
data, as well as physical and socio-economic data.
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1. Introduction

1.1  Objectives

The overall objective of this study isto help better protect and develop the natural
resources on the Southern Egyptian Red Sea Coast by improving the use of data and
information for development planning and natural resources management. It isalso to
improve the monitoring and evaluation of progress toward policy reform objectivesin
the region. The specific objectives of the study include:

Determine what types and characteristics of data and information are needed by
the principal stakeholders in the region;

Identify and describe what data exist, their availability, and how they are currently
used;

Produce a sample product that demonstrates how stakeholders can have better
knowledge of and access to data; and

Identify options for developing and maintaining a common information base that
can be accessed and used by all stakeholders.

1.2  Study Area

The study focused on the southern marine and coastal zones from Safaga south to the
border with Sudan, including the entire watersheds that drain into this part of the Red
Sea. Extensive development for tourism over the past 20 years has substantially
degraded nature resources along the Red Sea coast of Egypt. Although natural
resources along the southern coast of the Red Searemain largely intact, they are
imminently threatened by development projects similar to those held responsible for
many of the problemsto the north. Nevertheless, while this was the intended area of
focus, necessarily many of the sets of data and information described here cover a
larger area of the Red Sea coast or even of Egypt.

1.3 Stakeholders

Stakeholders identified in this study range from individuals and organizations that
generate original data, to those institutions that aggregate data and generate
information products, to those who use data and information to plan development
activities and conservation programs, and to those who monitor and report on the
changing conditions in the region. Probably the most important stakeholders are the
government agencies that control the land and promote development activitiesin the
region, including the Tourism Development Authority (TDA), the Red Sea
Governorate (RSG), and the Egyptian Environmental Affairs Agency (EEAA), which
is responsible for monitoring compliance and enforcing environmental regulations, as
well as establishment and management of protected areas. Investors in the tourist
resorts and related business are also important stakeholders. Stakeholders also include
other government agencies, universities and other research institutions, as well as
local and international NGOs that gather baseline data, assist with monitoring
environmental conditions, and contribute to nature conservation initiativesin the
region.
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Methodology

Information for this study was gathered through interviews with stakeholders and
review of selected sources of data and information and other means. A list of the
people interviewed is included in Annex 1.

This study focuses primarily on ecological and physical data and secondarily on
socio-economic data. It isin the interest of developers and the government to protect
and manage the environment, since the ecological and the physical environment are
the very assets that draw many tourists to the area. Therefore, developers and
government stakeholders, and those responsible for monitoring and protecting the
environment, all need data and information on the status of physical and
environmental resources.

Socio-economic data describe the human factorsin the study area. An enormous
influx of tourists and increases in the permanent local population, including in areas
that are currently uninhabited, are the greatest threats to the environment. Hence the
need for socio-economic data that can be used to monitor human impacts.

Information for the report was gathered through the following methods:

Interviews with Stakeholders

Interviews were carried out with officials in stakeholding institutions to
identify their data needs, learn what data exist, and about their policies
regarding data release, and experiences with attempting to access and use
existing data. The stakeholders also provided insight to any policy-related
issues that may influence availability, accessibility, and usability of data and
information.

Data and Capability Review
Institutions were visited to view firsthand their databases and to identify
institutional capacity to provide data products and information services.

WWW and Literature Review

The World Wide Web and printed literature were searched to identify and
review the data sets relevant to the study area. There are thousands of small
data sets, theses, and articlesin scholarly journals and proceedings from
conferences. Only a small fraction of these relevant sources were selected for
inclusion in the study. The major purpose of the intentionally selected
sampleis not to be exhaustive but to be illustrative as a demonstration of the
multiplicity of data types and sources. The sample selected shows the
diversity of institutions that collect and provide data, the different sorts of
data (e.g., physical dataincludes information about geology, soils, weather,
water chemistry, etc.), and the different formats and sources, such aslibraries
for printed books, institutions with databases, and the Internet.

Selected data sets and reports were reviewed to determine spatial and temporal
boundaries, methodology, content, accessibility, etc. These findings are reported in
the data catal og.
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The Catalog of Data Sources (a separate volume appended to thisreport) isa

demonstrative document of metadata compilation and organization for better

accessibility. It includes descriptions of nearly 50 selected sources of datareviewed in

the course of the study. The information in the catalog is divided into the following

sectors:
- Ecological data (ecology, biodiversity, coastal, marine and terrestrial

ecosystems, etc.);

Physical data (topography, geology, geomorphology, climate,

oceanography, etc.);

Socio-economic data (demography, infrastructure, economy, €etc.)

Many data sources combine ecological, physical, and socio-economic datain
databases (including GIS data sets) and information products. In the printed catalog
these aggregate data sets were assigned to a single category based on what data the
team considered dominant in the data set.

The study team was headed by Dr. Ali Nasser Hassan, the local consultant, and
included Richard Warner, the expatriate consultant, and Heba Gaber as the team
coordinator. Dr. Tarek Wafik of MVE provided overall management of the work.
Interviews with stakeholders and review of data sets were primarily conducted in
February and March 2001.

1.5 Outputs

There are two outputs from this study. The first is this report, which describes the
problem, methodology, and findings, and proposes options for development of a
common information base contributed to and accessible by all stakeholdersin the
study area. The second output is a metadata catalog classifying and describing the
selected data and information reviewed in the course of the study. The produced
catalog — as mentioned before - was not intended to cover al existing data and
information sources but only to serve as a demonstration and preliminary base for an
eventual further expanded and regularly updated product.

2. Data Demand

The demand for data was primarily determined by asking the stakeholders what data
they need and investigating these potential needs. Additionally, based on their
experience, the study team forecast additional demand for data and information,
particularly for larger, synthesized databases and information services that are scarce

in Egypt.

The spatial scale of required data is often a function of the scale of decision-making.
For example, regional planning and zoning for land use can be adequately addressed
using small-scale (low resolution) data and information. On the other hand, large-
scale (high resolution) data and information are needed for site-specific planning as
well as monitoring impacts. Interviewees made this distinction of scale in the context
of needing more detailed data. Several interviewees cited the reports and database
produced by the Red Sea Coastal and Marine Resources Project, funded by the Global
Environment Facility (GEF), as examples of low-resolution information products
useful at the regiona level. Stakeholders went on to identify the need to acquire more
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site-specific data, including but not limited to precise location of sensitive species and
habitats, archaeological and other cultural features, and information about the cultural
and social profiles of the local inhabitants. Different interests of stakeholders are
reflected in the type and scale of data and information needed. TDA for example
expressed adesire for high-resolution site specific data used to delimit “ setback lines’
for tourism development projects along the coastline.

2.1 Demand for Ecological Data

Many stakeholders identify maintaining biodiversity, of the coral reefs in particular,
as essential to sustainable growth of the tourism industry in the study area. In order to
maintain and manage the rich biological diversity that is an integral and indispensable
part of the study area, adequate data and information about biological resources and
their ecological context are needed. Data are needed about species and ecosystems,
thelir distribution, condition, and management requirements. Most ecological data are
needed at alarge scale or high resolution, providing details needed to manage and
monitor habitats and individual populations of species at specific sites.

The most pressing demands for ecological data and information relate to planning and
monitoring of development projects, including hotels, marinas, the support
infrastructure such as housing for employees, and the remote impacts of tourists
visiting attractions distant from their hotels. EIAs for these activities require
biological data, much of which must be collected specifically for each devel opment
project. For example, to consider the expected impact of construction work, inventory
data must be collected about the locations and conditions of species and ecosystemsin
the areas that will be impacted by a project.

Tourism development projects need data to address impacts that increased tourism
will have on biological diversity not only at construction sites of hotels and marinas,
which are currently the focus of EIAS, but also at the surrounding areas. For example,
the EIA and subsequent monitoring of a hotel project require data about the biota that
live in the reefs, wadis, and mountains that the tourists will visit.

The data from these inventories of species and ecosystems must be combined with
information about the biology and ecological requirements of the biota present that
might be impacted by project activities. Very specific data are needed about
endangered species and sensitive ecosystems. To protect and manage these sensitive
biological resources, awide range of stakeholders needs to know their geographic
range, habitats, threats and species biology (e.g., reproductive habits, food
requirements, etc.).

In order to monitor impacts, periodic inventories are needed and comparable pre-
project inventory data must be available for comparison with post-project conditions.
For monitoring of project impactsit is essential that the data collected during the
project planning process, specifically within the EIA preparation, and data collected
periodically thereafter, be archived in away accessible by all stakeholders. This
mandates using uniform standard procedures for data collection and processing along
the many steps of the EIA and subsequent inventories. There is aneed for a high-
quality and cost-effective regulatory program to secure such uniformity. A common
information base - as proposed in this study - addresses thisissue.
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The type of demand for the following sorts of ecological data and information could
be summarized as follows:

General descriptions of biodiversity for species found in the area.
This includes descriptions of the species appearance, distribution,
habitat requirements, reproductive biology, etc. For ecosystems this
includes their distribution and characterization, for example, what
species dominate the ecosystem and what soil substrate or water
conditions are required.

I nventories of ecosystems and species. This includes data collected
at a high resolution, for example, indicating exact |ocations of
individuals of arare plant (e.g., within ameter) or precise
composition of coral reef at a specific site. It also includes data
collected at a small scale or low resolution that might be represented
as range maps indicating where ecosystems and species occur in the
study area.

Monitoring programs require data series that result from inventories
collected over time following prescribed methods.

In addition to the demand for data, the complexity of biological systems and their
interconnectivity add substantially to the need for expertise to interpret the
information in the context of specific projects. For example, information on species
biology is essential for understanding how commercial deep-sea fisheries can be
impacted by coast or terrestrial activities, which may impact reproduction of the
commercia species or of their food.

2.2 Demand for Physical Data

Physical data describes landscape topography (e.g., location of mountains, wadis,
shoreline, reefs, etc.), geology and soils; ocean tides, currents, waves and water
chemistry; temperature, wind and rainfall; and many other features of the physical
surroundings. Low-resolution physical data are useful for regiona planning and
monitoring long-term trends. Howevey, it is nearly always the case that site
development, resource management, environmental monitoring, and many other
activitiesrequire detailed (i.e., high resolution) physical data.

The demands for physical data are diverse. Stakeholders frequently require detailed
physical datafor specific projects, including, for example, data on topography and
water depth of the immediate site for construction of a building or marina. TDA needs
detailed topographic and other data to establish setback lines for construction along
the coast. Off-site data about topography and climate are needed to predict the
potential magnitude of periodic flooding events in wadis. Boat captains need to know
tides and locations of reefsin order to safely navigate. Sea depth, locations of reefs,
water temperature, currents, and weather data can all be useful for locating fish for
commercial and sport fisheries. Environmental monitoring of the Red Sea requires
data on water chemistry and along-shore currents, among other data.

Natural resource managers need data on topography, geology, soils, water chemistry,
and climate in order to classify ecosystems and to monitor the health of sensitive
habitats and species, for example, mangroves that grow on alluvium deposited in the
deltas of wadis. Therefore, the physical condition of the wadi, mountain rainfall and
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sediment loads can be used to predict the future health of mangroves, or changesin
these parameters might explain the decline of mangroves at selected locations.

Aswith ecological data, thereis aneed for data series that permit comparison over
time. Using uniform prescribed methods for data collection and processing is
necessary to fulfill the function.

The diverse types of physical data are difficult to characterize and summarize.
Therefore, the following list is a sample of the types of physical data frequently
mentioned by stakeholders.

: Topography, including terrestrial and marine. There are specific needs for
information on drainage patterns, shoreline contours and the locations of
coral reefs.

Geology and soils, including the seafloor.
Oceanography, including water temperature, chemical characteristics,
currents, and wave actions.

In the following sections this sample of data typeswill be used to illustrate general
trends in the status of physical data.

2.3 Demand for Socio-Economic Data

The tourism industry is responsible for most of the changes in the status of socio-
economic parameters. Hence, thereis adistinct need for data about tourism, including
the data used to project tourism growth over the next 10 - 20 years. Thisincludes
How many nights is the average tourist expected to stay? What is the expectation for
number of divers and boats per day? How many off-road vehicles are anticipated and
where will they go?

To monitor and forecast tourism development there is a need to collect data on the
actual results of the parameters previously mentioned. Hotels and other tourist
business need to collect data on the number of nights a tourist stays and how they
spend their time. The tourist industry and many other stakeholders need these data,
including government agencies responsible for infrastructure (e.g., roads, power,
water, etc.), and natural resource managers responsible for maintaining ecological
conditions important to tourism and for protecting endangered species. Some of the
socio-economic data about tourism are specifically needed by commercially-oriented
stakeholders to improve tourism services and economic development. For example,
boat and diver center operators want data about the number of boats and divers other
tourists will tolerate on areef at one time, because too many divers at one time
detracts from the experience. On the other hand, natural resource managers want data
about the number of boats and diversin order to monitor the impacts on marine
ecosystems.

Demographic data are needed to monitor and forecast changes in the local population
and labor force. For example, where do the new employees come from? Are they
permanent residents or seasonal? Do they live in towns or near the remote hotels? Do
they make new settlements? Similarly, data are needed on local economic parameters,
such as government spending, personal income, and cost of living. Outside the cities
and off the coast, data are also needed to determine the influence that tourism, mining,
and other activities are having on local populations.
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Data are needed for infrastructure planning, particularly in response to rapid
population growth. Data and information about roads, water and sewer facilities,
power production and distribution, disposal sites, and more are needed to plan urban
devel opment.

There are many more types of socio-economic data. For each of these data types there
isaneed for current data, and data series. The general types of socio-economic data
identified above can be summarized as follows:

Tourism data, such as the statistics of tourism inflows, their seasonal
variations and destinations, duration of stay, accommodation level
distribution, activities, etc.

Demogr aphic data describing popul ation, growth rates, migration, etc.
Economic data describing financial and economic aspects of tourism,
government and local population. It also includes tourists expenditure,
tourism revenues for the different sectors...etc.

Infrastructur e data that describe the, roads, water and waste water
facilities, electric power-grid, etc

Urban development data that describes the existing type and spatial and
density patterns of physical development.
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3. Overview of Data and Information

Table 3.1 below summarizes the analysis of ecological, physical, and socio-economic
data and information reviewed in this study

3.1 Ecological Data

3.1.1 Statusand accessibility

There are hundreds, perhaps thousands of sources of data and information about
ecological resources in the study area. They range from site-specific reports, such as
ElAs, to global resources, such as World Wide Web sites that, for example, provide
information about fish worldwide. More than 100 years of scientific research has
resulted in thousands of published articles and millions of museum specimens
relevant to biota and ecological processes in the study area. However, to many
stakeholders, the data and information contained in these sources are so dispersed that
they cannot be reasonably accessed and applied to a project. As an extreme example,
consider the level of effort that would be required for consultants conducting an EIA
to review millions of museum specimens (most of which arein Europe and are not
computerized) to determine if any were collected from their project area. These
dispersed sources of data are extremely useful for many applications, but are
problematic to use within the time and budget constraints of most projects. In
summary, there is an abundance of ecological data, but very little of it is used
effectively by most of the stakeholders identified in this study.

Generalized information about speciesis moderately well organized and accessible, at
least for better-known groups such as higher plants, vertebrates, and afew groups of
invertebrates. The NBU and the floral databases at Ain Shams University both have
some general descriptive information about species of Egypt. Unfortunately, it seems
that few stakeholders are using the information from these sources. The speciesin
many of the better-known groups (e.g., birds, mammals, vascular plants, etc.) are
described in books and on the Internet. In fact, information about most species, even
many obscure species, can be found on the Internet.

Generalized information about ecosystems, habitats, or natural communitiesis scarce
and what does exist is poorly organized. Lack of standard classification systemsisa
major hurdle to organizing ecological information. While scientists largely use a
standard system for classifying and naming plants and animals, thereislittle
agreement about how to classify ecosystems. Without a classification system, general
descriptive information is difficult to compile. There are exceptions among easily
circumscribed natural communities, such as mangroves, for which there is descriptive
information.

Maps showing the range of species or ecosystems often best represent |ow-resolution
inventory data, but more often are given as written descriptions. Range descriptions or
maps are readily accessible for many of the better-known species, a surprising number
of lesser-known species, and a few well-defined ecosystems. Thisinformation is
available in books and with increasing frequency on the Internet. Satellite imagery
can provide low-resolution data about the distribution of ecosystems, and has been
used with some success to describe the distribution and status of mangrovesin the
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region. The GEF project was the largest effort to organize biodiversity information at
ahigh resolution for the study area. The GEF project report provides reasonable low-
resolution descriptions of biodiversity for the coast region. The GEF database is not
easily accessed, apparently because no policy exists for its accessibility.

A useful immediate action would be to make the GEF project GI S database
available to EEAA and the Red Sea Governorate together with original data
files. It follows that training of staff members in these entities on using the
database is essential. The only copy of these data is present at TDA, however,
not all modules are functioning. Therefore, coordination between the end users
and the GEF project team is mandatory to organize, distribute, and operate this
information product.

Thereisagreat deal of site-specific biological datato be found in museum archives
and scientific literature, but they are not often organized in ways useful for the most
pressing demands in the region today. These data are generally accessible but to
extract the useful information requires special skills, experience and more time than is
generally afforded by independent projects. Some site-specific data are collected
through the EIA process, but these data are difficult to aggregate and preserve so that
they might be applied toward the accumulated knowledge of biodiversity. Organizing
ElIA datais problematic, in part, for the lack of standard methodologies for data
collection. In some cases - not just for EIA - the site-specific data cannot be found and
may be entirely lost. For example, the study team was unable to locate the field
observation records that are the basis for the GEF project databases and reports; only
aportion of the field observations were recorded in the database and even lessin the
printed reports.

Except for afew research projects, there are currently no ongoing inventories of
biodiversity expected to result in data series for the study area. The GEF and the
USAID funded project of Environmental Sustainable Tourism laid groundwork for
ongoing inventories. Satellite imagery captures periodic data sets about biodiversity in
the region, but without ground surveys to verify and characterize the satellite images,
they are of limited use.

Gapsin Ecological Data

General descriptive information about biodiversity isfairly well organized and there
are programs in place to continue and expand this work. Considerable data are
available in scientific papers published in local and international journals, and in the
major museums and herbaria of the world. However, amajor effort is needed to
market these information resources to important stakeholders. Urgently needed site-
specific biological data are scarce for the study area and what specific data do exist
are seldom accessed for small, independent projects.

The sheer number of speciesin Egypt or even just in the Red Searegion, rules out a
timely program to organize useful information about them all with sufficient detail to
meet immediate demand. An ecosystem or natural community approach can be
usefully applied as a coarse filter that will capture perhaps 80% of the species and
ecological processes that need to be maintained for a heathy ecosystem. Shaker
(2000) used this approach on a very coarse scale in his evaluation of protected areas.
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The “natural community approach” to inventory and management of biological
resources will not be successful for species that are rare, in decline, or threatened.
These species must be the target of data programs that specifically address their

needs. Thus, atwo-tiered approach can be employed where natural communities serve
as a coarse filter for inventory and management of most species, while afine filter
captures those species that are too rare or threatened to be effectively addressed by the
coarse filter.

For species and ecosystems or natural communities, information is needed on
conservation status, threats, and management options. For example, more data are
needed about the types of marine ecosystems, their distribution, and the conditions
required to maintain healthy examples of each type. More information is aso needed
about the rare species, such as marine turtles. In addition to better biological data,
better data are likely also needed about coastline dynamics, where physical
parameters such as periodic floods may be essential to the survival of near shore
natural communities and their associated rare species.

Institutional Optionsfor Improving Ecological Data and ItsUse

This study looks specifically at how data and information are applied to development
and to protection of the environment and natural resources. Experience in many
countries has shown that a close fit to institutional mission is essential for sustaining a
biodiversity inventory program. The EEAA Nature Protection Department
(EEAA/NPD) appears to be the best candidate to take aleading role in developing a
biodiversity database and program to help stakeholders to apply biodiversity datain
meeting their needs.

For general descriptive information, the EEAA/NPD, the National Center for
Documentation of Cultural and Natural Heritage (NCDCNH), and Ain Shams
University (Flora project) should collaborate and coordinate to avoid duplication of
effort, while expanding their overall programs to produce general descriptive
information for the biodiversity of Egypt. The stakeholders of biodiversity
information should collaborate also with other national institutions and with
international programs doing similar work, particularly those distributing data on the
Internet (see www.fishbase.org as an example). Launching a new effort to describe
and inventory ecosystems and natural communities seems an urgent mission for
EEAA/NPD to undertake.

The generalized biological data currently available through the GEF project, the NBU,
museums, and from many publications and Internet sites could be used to build a
foundation for an effective databank on the biodiversity of the study area. An
inventory of biological resources should be established limited to the study area (or
extended to the entire Red Sea region of Egypt). The initial focus of the inventory
effort should be on ecosystems, natural communities, and threatened and endangered
species. Any effort to inventory all species equally may require decades before it can
provide products useful to many of the stakeholders identified in this study.

To develop the inventory data, the NPD might devel op relationships with stakeholders
that both use their information and contribute to growth of the databank. For example,
they could improve information services to the EIA program, including consultants
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working on EIAs. In turn, for services provided, EEAA should require that data
collected during ElAs be shared with the EEAA/NPD where they can be aggregated
into a continuously growing knowledge base. Collaboration in building an effective
biodiversity database will require setting standards for the collection and presentation
of ecological data.

3.2 Physical Data

3.21 Statusand accessibility

Data and information about many aspects of the physical environment are in better
condition and are mostly accessible. The data exist in many formats, including text
descriptions, printed maps, and digital formats, including satellite imagery. In fact,
many stakeholders have identified satellite imagery as an important source for
physical datatoday. Information provided by new, very high-resolution and hyper-
spectral satellite platforms can even help to meet the demand for site-specific
information. Satellites collect data on a periodic basis and the results are archived
where they can be accessed by virtually anyone, though sometimes at considerable
cost. Thus, data series are being developed all the time. Use of satellite data requires
special software, hardware, and training, al of which stakeholders can obtain from
providers such as NARSS.

Satellite imagery can provide high quality, cost-effective data. However, for many
applications the satellite data must be augmented with measurements taken from the
ground, sea, or air. Many of the better-known physical features were surveyed in the
field years ago and the data are still useful. For example, data on geology and soils
have been available for many years, including general descriptions, maps, and more
recently, digital products. The soils and geologic data are based on years of on-the-
ground research.

High quality topographic information has been available for decades as printed maps
and digital topographic data are increasingly available. Satellite imagery, including
new laser scanner technology, is now being used t